Dicitrinin E (1), a new citrinin dimer, together with the known metabolites, dicitrinin A (2), citrinin (3), and fumitremorgin C (4), were isolated from the broth culture of Aspergillus terreus strain ZDF21. The structure of dicitrinin E (1) was elucidated through detailed analysis of 1D and 2D NMR experiments, CD and mass spectra. The cytotoxicity of 1 was tested against larvae of Artemia salina.
In a biological screening, crude extracts of the fungal strain ZDF21 exhibited antimicrobial activities against Bacillus subtilis, Escherichia coliand Staphylococcus aureus, and cytotoxicity (100% at 1 mg/mL) against brine shrimp (Artemia salina) larvae. The fungus was identified as Aspergillus terreus and investigated. Chromatographic separation of the crude methanolic extract afforded the new citrinin dimer, dicitrinin E (1), together with the known compounds dicitrinin A (2) [5a] , citrinin (3) [1] and fumitremorgin C (4) [6a] . The structures of the isolated compounds were determined through interpretation of their spectroscopic properties and the use of AntiBase [6b] .
Dicitrinin E (1) was isolated as a red solid by preparative thin layer chromatography (PTLC) and Sephadex LH 20 column chromatography. On TLC 1 showed a UV absorbing red band that turned to light pink on spraying with anisaldehyde/sulfuric acid and heating. The molecular mass, as determined by ESI-MS, indicated a molecular weight of 424 Dalton. ESI-HR-MS data established the molecular formula of 1 as C 24 H 24 O 7. The 13 C NMR spectrum showed the expected 24 carbon signals; 14 of them were quaternary, 6 were due to methyl groups, and 4 to methine carbons. The COSY correlations between the methyl doublet at δ 1.45 and an oxymethine signal at δ 5.13, the coupling of a further methyl group (δ 1.34) with the methine signal at 3.24, and the coupling between these methines revealed a 2-oxobutane-2,3-diyl sub-structure. A search in AntiBase [6b] with these fragments and additionally two methyl singlets yielded 16 hits, all of them being citrinin derivatives. A further search with the 13 C NMR shifts in a range of δ = ±10 ppm reduced this selection to one compound only: Accordingly, compound 1 is a derivative of dicitrinin A (2) , which also had been isolated here from another fraction of the fungal extract. The NMR data of 1 and 2 were very similar, except for the absence of an aromatic proton seen for 2 at δ 6.35, and the presence of a further carbon signal at δ 165.4 in the 13 C NMR spectrum of 1.
Corresponding to these data, the mass difference of 44 amu and the number of double bond equivalents, compound 1 is 7-carboxydicitrinin A, a new citrinin dimer that we named as dicitrinin E. The structure was further confirmed by HMBC correlations as depicted in Figure 1 . The same structural relation was seen between dicitrinin C [5a] and its 7-carboxy derivative, dicitrinin D [5a] . The relative stereochemistry of the methine carbons in the sub-units was determined to be trans, based on the small coupling constants ( 3 J 3,4 and 3 J 3',4' <1Hz) between the methine protons, which were comparable with values observed for dicitrinin A (2) and the monomer, citrinin (3). Furthermore, the absolute configuration of both isomers 1 and 2 isolated here was confirmed to be identical by comparing their CD spectra (supplementary data).
Dicitrinin E (1) showed no antibacterial and cytotoxic activities. However, the monomer (3) was highly toxic against brine shrimp larvae accounting for the toxicity that was seen in the crude extract. Compounds 3 and 4 showed antimicrobial activity. 
Origin and taxonomy:
The producing strain ZDF21 was isolated from a soil sample collected from shore sediment of Lake Koka, Ethiopia, and is maintained in the microbial culture collection at the Institute of Organic and Biomolecular Chemistry, University of Göttingen, Germany. The fungus was identified as Aspergillus terreus Thom [7] : Fungal colonies on PDA grew to 70-78 mm in diameter in 10 days at 25°C. The colonies were light yellow and on the reverse side light yellow to yellow brown. The mycelium was composed of hyaline, branched septate, smooth-walled hyphae. The conidial heads 75-125 × 30-57 μm, light yellow, short columnar. Conidiophores hyaline, smooth, 100-180 × 4-5-57 μm in length, vesicle diameter 10-20 μm, matulae length 4.5-8 × 1-2 μm, phialide length 5-7 × 1.3-2.2 μm. Conidia globose, 1.4-2.0 μm in diameter.
Fermentation, extraction, and isolation:
Fermentation was on liquid M 2 medium (malt extract 10 g, yeast extract 4 g, glucose 4 g in l L tap water, sterilizing for 33 min at 121°C). Twenty P-flasks, each containing 1L of the broth, were inoculated with a 4 days old agar culture of the strain. The flasks were kept as resting culture at room temperature (~20 °C) for 28 days. After harvesting, diatomaceous earth (Celite, ~1 kg) was added to the culture followed by filtration using a filter press. The aqueous phase was adsorbed on an XAD-16 column (96  3.2 cm) that was eluted with MeOH. The organic solvent was evaporated and the obtained aqueous residue was extracted with ethyl acetate. The mycelium was extracted 3 times with ethyl acetate and the filtrate was concentrated in vacuo. Chromatography of the combined extracts (6 g) on silica gel using CH 2 Cl 2 /MeOH delivered 4 fractions. Fraction I contained fat and was not further analyzed. The second fraction, FII, was chromatographed on silica gel with cyclohexane/ethyl acetate and Sephadex LH-20 CH 2 Cl 2 / 50% MeOH and delivered citrinin (3, 30 mg). Work up of fraction III using preparative TLC and further Sephadex LH-20 chromatography using CH 2 Cl 2 /50% MeOH afforded dicitrinin E (1, 3 mg) and dictrinin A (2, 2 mg). Fraction IV was purified by preparative TLC and Sephadex LH-20 chromatography with 100% MeOH to give fumitremorgin C (4, 6 mg) as a white solid. (2) Red solid, R f : 0.48 (CH 2 Cl 2 /5% MeOH). 1 H NMR and 13 C NMR (CDCl 3 ): Table 1 .
